Extracardiac pressure changes do not alter contractile function of the isolated left ventricle.
To determine whether or not extracardiac pressure has an effect on left ventricular contractile function, we analyzed pressure-volume relationships of six isolated, perfused canine hearts in an air-tight chamber. The chamber pressure was set at -60, -30, 0, 30 and 60 mm Hg and left ventricular pressure-volume relationships studied. The slope (Ees) and volume axis intercept (Vo) of the transmural pressure-volume relationship were used to compare the pump functions of an individual heart at the different extracardiac pressures applied. No significant difference in either Ees or Vo was seen with different extracardiac pressures. During isovolumic ventricular contraction, developed left ventricular pressure did not change over the range of extracardiac pressures applied. The same was true during ejecting contraction; when the downstream pressure of the computer simulated afterload circuit and the venous filling pressure of the preload circuit were changed in parallel with the extracardiac pressure, pressure-volume loops remained identical throughout their course for all of the extracardiac pressures applied. We conclude that transmural pressure is the overwhelmingly dominant loading factor governing LV contraction, and myocardial contractile function is unaffected by the absolute value of extracardiac pressure.